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(54) PRODUCTION OF (METH)ACRYUC POLYMER HAVING TERMINAL FUNCTIONAL GROUP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a process for producing a (meth)acrylic polymer having a 
iarge amount of terminal crosslinkable functional groups such as alkenyl or crosslinkable silyl groups 
and to provide a curable composition comprising the same. 

SOLUTION: An initiator comprising an organic halide or halogenated sulfonyl compound and a 
catalyst comprising a metal complex having as the central metal an element belonging to Group 8, 9, 
10, or 1 1 or the Periodic Table are used for polymerization to obtain a (meth)acrylic polymer having 
a terminal structure represented by the formula -CH2-C(R1)(C02R2)(X) (R1 is hydrogen or methyl; 
R2 is a 1-20C alkyl, aryl, or aralykyl; and X is chloride, bromine, or iodine). The halogen atoms of the 
polymer are replaced with substituents each having an aikenyl or crosslinkable silyl group to obtain 
the target polymer. 



llllfl h *? i| 

"iTilo .111 11 ll 



I- M s° 

n £ o 5 <» (0 



c is till 



^ ^'f IIP 

j »-iS " » s 



Ml 



3 I 



ill! if I lit! t 

- |l<l El i? 8 M M * 

J> - £ e Sill* e lo- eJs ell eJ 
^ MlIllllllSlllllI! 



A -3 a 



- ^4 



1 ill! 



1 1 1 s I Z -S | 

111! Ill 
l'?lll|S 

< Si • i 1 1 8 



1 -if I 

fllji 

<0 5- ™ "g Ic 
a O g £ 5 

3 £ 10 o x 

I'll! 

S l| 




sliiill lllll t: lilt 1 
liMililiffH llSliJJI Sl^lsll 

|1IilPI< 



^ si 
I ? * «s I 

„ » g * ti J I 

i iiiiii 

* & S " £ ? - ' ' 




-Millie 
1lilp.ll 

111 2 fell 1 

illlliil 

1 tills?! 



it 



1* 



ill 



I! 
1 1 

n 



.2 .2 $ £ 



1 ™ 



ill 1 lililll . III. 1 121 

IflilflllJi-tll illlsli 111 

^ *-J ; = 1 §s & * s . | fe * * • 

' «^ S » . « o i! £ S i E c g >, » ■- >2» 



« L. « 10 C 

1^ | g ||t 




ills Sis >c 2 

illlfptiJJ 



til gli 



- - - s s s = r 



nil !4lliJltllllII#ilfii|| i| 



o ^ 1 
3 I ' 

v Si 



III JlSsJl 



III 11-^ 

Mill! 





II - 



Jl 

m 



Hi 

m 



Mi 

Hi 



fill 



Ull 

a e - c 



>> c 3."° 

til? 



l I i 

infill 

of E a= "I 

| »-g IS - 
= I I = " « I 
g ||2 Si I 

If i " J 



-811 



lis 



si 

ay i 



T B | V-g 

°Il-2 g 

f « P ■§ B 

HI ii 



iifilllll 

i « 1 s 5 al 

» 3 E S-2 2 ' a « 



ill 



S | s s 

lit! 



i Us • 

l ■£ « i 5 =5 o 
jjjra-^ E ca | ^ 




lilllJliilil 



iJlllIll 

1 1 a S ^ s I e 

E ° u _c En^S 



s|s-g S3 

^ ^ *J ^ 3 "g 



H E 



j « <2 a g j; ° "5 

ii I is-fli 



a E £ 8 



fllll 



"Is |! 



3 S|&s]| 



' ' ills 



1 II III 111. f 



- % TS -s 

s si £ a 
a s r I » 

III 



h ail r| 1 1 



L « j ° g 

' c * -a -B 

[tin 



"o e t .2 
If P 



1^1 I e l| a s 
i s f f. a | s -g * 



I • ! I* II s 

£jala£ E 8 
g-S "11 3-1=5 3 
" ° 1 1 - 1 1 -8 
: ^ c ° c l > o 

111 & i 



fijjjj 

8 e!>= 

H I is | 

II 



HI. 



Iff fllf if 



pi III 
i Ills I 

i'illlllllll 

e i§!&-S = -§ 8al 8 



s » : j f 

1 i - s 



• af V < 
, c l r Si 

" = E O , < 



if 



f 5 



■y 03.1 



Hi!! 



|| if 
§^ 1 ag ^ If 

.1 w o-| S _ g 8 g 



? * o" S : 



1 > a I § 
■ - K P -a J 8 



If - e = * s ■= s s a ~ i s 



I sail 

II! 



f g feije a"^ § a 
1 1 &|| | Jt e § 

I mollis 



f ! o 



ill pl-s 

illiiii 

3 -5 fill"! 

I | a I E 3 3 
» £ « • o -g =S 

1 SI S-i |1 

Pllll! 

o i S | E c § 

g n - S J 8 S 



|l E & I | ""IS ^ 1 ° » E= | Ef| 1 



I lllll ; 

j -5 | S 5 8 il? 

ii iiiili! 



7^¥- c a-<s : D---D5.2"j— a £ = s n i,fe 

i.~«™?a«4;«cs-; n i* tool—a)™ 0 



HIS 




e i'S S 9 IS 



o _ 



S J 



5 

0 o » 

1 T § 
o 9 w 



V o 



III 



Si 



I ! 



?ci!il § .5 

Slsfllll 

J =5 8 "5 5 I x" 3 



3 1 s > 



^^P 1 to 

a rs > I « 

f s I i J 

y i — -i s e 

? 9 * fe S£ 



1521 
.J III 

: Hill t 



8 o 2 . 

It'! 



I 'e fe*6< S 



J .2 J S 9 

- b g — a > 

'ritfi 
pf-'illl 
| ° S 1 1 * 

II: 

1 1 i f 5 



8 1 la 2*5 i 

f U5ig< 

; „ | fa o o ; g 

i-sif 



r 4, 
E g 

II 1 



IS - 

°Y ' 

5. 



II 111! 
ijlijlfl 

1 1 1 ! 1 1 -M 
Hi HI; 1 



HHl-ill 

| T » £ £ .2 & "§ 



illl- 
J £ a-i 1 

f fill 

mil 

to | 3 1 1 

& £< S & 



iifllili 

mm 

111 till =: 

instil 

c « c t; i - -a 2 



Ill ill!! iiifU?* 



5 -B e ^ = 

•Ills 

I « g Y 
till 



miji si 1 1 



■ B "g -2 

PlP^llHf If! 

llj^i-liJilf IBS 
*|j'il&ljlliii?f 

|| li || 1| J.i jlf 

UlJlill illl tlllif JtlfS 



£ — » o. c E ® 

3 |f la § I 

2 1-5 »|| I 

iilii la 

I 1 iilii 

SNOB'S °2 

Illl!!! 

1 - I jj lis 
S. b 2 ? > ,g I 

jJiiim 



5 8 E j 

° f t" ] 
&i ° ! 

2 E -a t 
to ! 



£ = to 



li - i~ 

to. 2 -= « 

i| IS 

E > So X 
§ « w O 

Illl 



li'i HI? 



lip 
till 

1 



^3 

M 
lis 



£2 § 
o 



it* 



^8 



x g I < 
o S = Of 



111 

Si k i 
* "6 e -8 



i ^ p o = . 



■4 e's-s'l-^ 

x is _ w 9 5 « - 



" 5 I 

Zf Y £ 

5 9 ; 



illiiElillHiCT HillO 1 



a k 9 

lis 



.2 tf O .2 i 



.Tl|| 



I Is 

! S 



■ 2 2 o » 

■II §1 J> ~c 

III 1 I 



?-§l"|o 



i ? 



1 
i 

I I 



2 ,, 3 o -S ^ -g 

1 I I j s I I I 5 2 

1 1 I \ 1 1 1 * l f i 

! 1 1 I f 1 1 1 
1 1 ! s i i r f 
i * i i II « ! 



1 

i 
I 

I s 



I i I 

§ 5 i; 



.in 
mi 

1 1 1 1 

I U : 

1 ! 1 1 

sill 
« I II ■ 

■Hi 



i * 1 



| I | | 
i 

! 



in 

i 1 1 
1 1 1 



! 2 I 



111 



1 * ; 

! f t 

& I » 

| I ■ 

i I I ' 

till 

ills 
& ^ ^ < 
fill 



' 5 -2 

: - ! 
■ 1 I 



° « « i < 4 

g I a 3 -s 4 -c 

■ 5 f 8 I I 1 

n =5 o E IE 11 e 

III ill I 



I 



mi 
mi 



i -3 Tl 

• I § 




I 1 



i ! B . 
i i °- 1 



i ! 
1 1 



] 1 
II 



■E "5 

a 1 I 



I! 



g •s S £ 

1 I : 5 

U i ! 

* 5 ? ? 



If ■ 

3 * I 
3 1 I ■ 

iH : 

HI 
I < s ■ 

* a" -- 
111 

i 1 i 
: I l 

111 



1 s 



is! ! 



I | 
i ! 



i ? j 1 i: 



mi 
Jilt 

: -i x i 1 

I I 'I 1 i g s 
i . 1 1 i I ! 
111*112 

Is f 1 1 1 1 



Ill 

i j I -S 

Iff! 



. -s 1 I 
! .a i § 

Mil 

\\lv 

i 15 
111! 

ill!. 

; 1 1 1 • 
illi; 



i i j 1 
1 ! 1 1 



"i 

"2 I 



1 f 

11 



I 1 



I "S 



111 



i ! 



i • 

S : 
1 

H 

I I 5 
fe .e a 

!i 

i 1: 

I I ; 
ill' 



h 1 1 

i E I S 



Jul- 

III! 



1 1 . 

; 1 1 . 



ii 
1 1 



1* I 



i 5 < s 

! ! 9 * 



| J 
1 J 

1 i 
* i 
s i 

1 1 i 



ii j 



J! 



: 1 i . 



if I 

'e g 
I 1 • 



f 1 1 1 | 
S « i J I 

iHl! 
1 ii 



I i • 




] § I 

1 £ f 

1 £ «" 

| J ^ 



1 I * 



| 1 S 

i * | 55 

fit 



: | f | 

£ X ™ 

■ 1 I» % 



I 5 



3 °„ 
I 8 



I i i 



H ; 



15 



! £ 8 S £ 



I 1 



C 9 



v 5 I ■ 
-» g 1 I ; 



1 8 



I 1 



I I . 

I I i 



inn 



i 



6 & 



nil 



i I 



1 1 1 



* 1 
I 



; M i I 



! I I 



if ' 



f 1 i I * j 



! 

ill j 

III! 



I * 1 ~« I 



if J 
I I ■ 



III 



1 1" i i 



■ i % 1 1 | ■« 



i i 



i ' g s i 



6. * s 

I g I 



5 i" i 

i ? Si 



" g = 
5 g 

I o 

is; 
1 1 



| l: 
• i 4 

i I I 

i I j ; 
{y. 

lit 



j | 

il 



111 

I "S » 

* I | ; 



I i • 



||ls 

s g ■& i 



I J 5 . 
Ill- 

5 ° 3 ' 
III' 



I 1 I I ! 



iif i if 

fill II 



I I 



Hi.... 

1 I I I I I I 

2 I i I 1 t 'I 
I I J a - l :- 

1 I f I f J H 

s « % n 1 1 « 

S "S e u S js °. -g 
|| || I | | I 

I J J S ? i E i" 

I 1 i 1 J J i I 
! 1 1 1 J 1 i | 

i 1 s 1 1 i -i * 

1 1 1 1 u n 



i ■ 



fsJ|||s|] r 

? £ ^ ! 1 ! I ! 1 i 



I I 



a 1 , 

!!: 

I 1 



I 5 
1 5 
I I 

II 

il 



Hi 



g i 

if 

il 



i ! 
1 1 : 



I j 



I I 
I ! 



il i: 



1 1? 



S 

I | 

i i 

1 S 



! 1 1 1 j i 1 1 1 l« 

u mil pi 

1 1| 1 1 1 1 1| 1 1 

1 1 I I t I I | £ 1 8' 



i s 1 s & s 
! * i I i 1 1 

E is I g "S E ^ 

I H ! ! II 

llillii 

1 | | 1 1 | 5 

1 4 1 1 1 }i I 
f lift Hf 

S 1 8 o s ■§ -g 

£ 5 ? - I 2> £ " 

§ ■ | M t 
~ : I ! 1 i J a 

2 « t f ? ! < ' i 

. ° 5 -I I = i -S J 

I 3. | 1 S g i | , 



3 -S 
it 

I! 
1 1 



s 2 



if 1 s 1*3 I i I fc I i 1 



. c i s ■ 

I S S 1 lit 



s I 1 ■ 



H 

. s -5 

| i t 



III.? I 
f! Iji 

I I 1 I j . 



• ■ 
| I . 
I I • 

Jl s : 

' I 1 c - 
1 J s 

f J j J- " 
ft? 

• 9 l ! - 



ll II 



£ 1 



^ 1 



1 I = 

I | < 

I I ' 

* I ! 



i I 
1 1 



1 1 



I 3i 



■ I i 

| | 

, i ! 

: £ ! 



s | 
I I 



1 ; 1 



t S 



I I I 
| I | 

I | 1 



ill 5 

S I 1 I I 



II!!' 

1 I s I ■ 



III 

III. 



: i 5 ■ 
" £ 1 . 



# I i 1 1 « 

! I ! 1 1 ! 
.fill!! 
I ||l il 

Willi 

111=1! 
.fill 1 1 

M ! ! i I 

§ 6 | 5 3 I . 

? 8 I I I i i 

'Hlf H ! 



sll ffUISllliiiillllillil 



I i ! | 

HI 

! i - I 
ill! 

111! 

1 i I 5 

£ | < £ 

li if 

13 11 

j | Ik 
I | | a 

III! 



till 

H s 1 

| -E 1 1 

ill " 
III! 



ill! 



i * : 



§ 

1 i 

11112 1 

J | - I 

s : 1 i f 
J I 1 S 



5 i £ 



Mr 
1 1 1 



1 1 • 



III! 



Ill; 



| | I 3 | 

nil 1 1 1 i 

Ml! 11 il 

in I ; i ? 

. s | 3 £ | j 

ill till 

f !E 1 § a S Si 

i t : ill! 
i i !i i 

f I 1 1 I 2 

0 | I 1 # I 

1 I I ! I j 

If i f 1" 1 1 

11 ! I ! f I; 



1! 



Jill 

3 1 i 5 = 

I I i 1 .. 

II!!: 

III I : 
III" 

jji 



Si 
11 
i ! 
1 1 



H 

1 £ 

i 1 
■ 1 I 



,11 

' I I i 

r fi i | I ■ 

nut- 



II. 

11- 



ill 

8 | I 



si ; 

? 1 i I ? 

1 a I | 1 

5 J ! I ! 



I 1 ; 



I 1 



■S 3 J ; 



| t 1 



11! 



■i * . 

! I : 

I i 

i 5 

i I 

E E . 



1! 



I IT s 



i 

! J I 


1 
1 l 


II! 




* 1 1 
§ 5 < 


1 i 

1 f 


|l| 


It 


ill 


1 § 


ill 


1 z 


i 1 


| 1 1 


1 Q 
I 1 




1 3 


! » j 
1 i <§ 

1 3 f 


I i 


1 § 1 
! i ! 


1 f 


1 j 

i T 


f | i 

1 i f 

7 2 J 5 


- i 
! 1 


1 ■§ ? ! 
1 1 £ 1 
i i 1 5 

•te % -8 i 


i I 


£ = 
1 ° 



III 



111' 

fc 5 "6 8 ■ 



la 



0 

3 

it 



i 

J 



ill 

lit 



■I -6 JS , 
$ X E . 

5 i 5 : 



Iiiillll 



1 1 1 1 j ; 



i 1 



HI 
! 1 1 



• 1 1 



1 1 1 

* i- 1 

K f * * l a I 

5 I ! i ! H 



ii 



3 1 

§ J s . 

I * 1 1 3 1 1 

' s s 1 * 

3 i I ° 

• § * 

i I i 1 
1 1 1 -i" 

1 3 1 1 1 1 1 

1 1 9 1 ? 1 1 

Mill H 
1 1 1 ! II i 

i » ! 1 1 i I 



; 1 I 

i i 



= 1 1 

I 

£ 1 ! -• 

III: 



II! 



ill: 
if!! 



: 1 I 
1 I 



! 1 1 1 ! I 1 2- 1 ! i 



is j: 



I i 
til 

Hi 

I I i 
1 1 I 

1 E £ 
I 1 - 

I ! s 
I 1 S 

f 1 1 . 

III! 
* b * ; 

$ & I I 
S m ! t 

Ills 

~ 1 § * 

a » I 

Jii 
i • 1 1 
ills 

Mil. 

! i i 1 1 



i 
k 

5 

5 e 



I i 

5 5 



.11 

II f 




i I 



S "3 
.1 S 
I 3 



III Ji 
I 5 1 I ! 

Ill 

Nil 



S = ? | ] 

= i I £ 1 
| | Sj | | 

nil! 

I 5 I I i 



1 1 ' 



:Js if 

I | 1 "6 ? 1 I | S 

I t I i i * i 

III J 1 I I I 1 



II 

1 5 £ 



i 1 1 
i I 
i ! 



i | i 
1 1 5 

1 1 I 



sJ g 8 ■ 

Hi: 

III. 



; 1 ! 



1 I 
I 1 1 

i * * 
I 1 1 
« I 1 



I 1 



1 2 
I | 

fl 

! I 



1 B = 



S! 



1 1 



I J 1 5 { 

S " " ~ 



\ \ i 



1 l 3 
fil- 
ial: 

S> .£ -S 

' ! I i : 
fi 1 1 . 

£ I § 
I i * 



! 1 i 

1 5 -l 

ill! 



1 1 ■ 

1 I 

I ! i 

■i i ■ 



! - I I I " 

i | I t 2 : 

. i 1 1 1 1 

| | f | I | _ 



I 1 
I I J 



I 1 
1 i 



I I 



e 1 _ 
I 1 I 



i g i 



II 

I 5 



Hi 



I It: 



'ill; 



1 1 1 1 1 1 
ill!!! 



1 I * 
i I $ 

£ ^ ■? 
■§ 8 I 

i ! I 

111 



! l 

I | ; 



o CO 

J S 



II i 



Hi I 



I 



Mi 



! 



31||Jliiii 

" .1 £ 8 £ 8 * 

3 I 1 | § 1 I I | » 



I 

1 



1 1 

u 



1 1 f 



£ 45 ^ ■£ 

..ill?! 

5 § | ! I ! I I f I e 
I illMll ! s s 

Ml! H!i 1 



; s 5 . 

i 2 i 
! I * 



* ii r 

IS I Us : 

f 1 1 i I ii 

I j I 1 1 1 i 

! i« 1 ! I 1 f i 
I ! s | 111! : 

3 i ? " ; ' .5 i jz 



I 
I 
I 



HI 



1 1 : 



€4 



5* 



6 


1 


tf 


1 
1 






it 


I 




t 




(butyl f 




| 






I ! 


1 

a 



Hie 



5 ! I 
* 1 I 



3 g £ 

E ■ •§ 

S 1 I 

i * 1 
1 1 1 



i 

11 

II ! 

■MS £ 

|l | | 
1 ! I 8 



* t ^ 



1 3 



Hi! 



; i I 

i! 

: 5 1 



1 & .1 I 6 1 



III-: 



'I * ■ 
. 3 1 : 



1 I 



.111 
111 
I 1 I 



115 



i 1 1 I 
I J 
: i I 



[ 1 ! 

1 ! j 



I J s i f 1 i l 



i 5 «. 

Ill 



eg" 3 ' 

hill 



IMS 
III! 



i? 

8 '1 

i! 



ft 



If: 



» 7 



i 

I 1 



1 r < I ' 

till! i 



